A new motion illusion based on dot-trajectory misperception is presented. The illusory effect can not be explained by the aperture problem unlike some previous illusions characterised by misperception of motion direction. We propose an explanation in terms of`perceptual compromise' between an original type of apparent motion and the veridical motion. Several demonstrations are presented in support of that hypothesis.
Had our moving-dots pattern been processed only locally by small receptive fields, the resulting pattern would be perceived as dots moving up and down following only a vertical trajectory: thus, no illusion would occur. But this is not the case for the pattern described above. We propose an explanation of the effect in terms of a`perceptual compromise' between horizontal apparent motion and vertical veridical motion of the dots.
Apparent motion may refer to two or more static images combined by the visual system into a surmised motion. A representative case of apparent motion has been seminally investigated by Wertheimer (1912) . For example, the first of two images depicts a dot on the left side of the frame, and the second image depicts an identical dot on the right side of the frame. If the two images are shown in rapid succession, people perceive a dot moving from left to right even in the absence of any physical motion.
In our pattern, a new type of apparent motion seems to occur. This kind of apparent motion is different from that reported by Wertheimer because there is no disappearance of a dot, nor reappearance of another one in a different location. No dot really disappears: dots simply move up or down. For simplicity, let's just analyse the motion from down to up (the opposite motion can be explained in the same wayöjust inverted). What happens physically is that a group of dot rows moves upward. If a single dot moves up, it is obvious that a vertical dot motion will be perceived. If several equispaced dot rows are moving, a vertical motion of these dot rows should still be perceived. However, in our pattern we have a particular distribution of the dots where the spacing between the dots increases from the top row to the bottom row. In this condition, when a row of dots is moving up (figure 3a), the dots could be processed as moving horizontally owing to this peculiar apparent motion (figure 3b). Consider just two dot rows: when the first row is going up, the row under it also is moving up, but in this row the dots present a horizontal offset compared with the row above. With the vertical distance between the rows of dots being larger than the horizontal shift in the rows, the visual system may interpret the dots as moving horizontally instead of vertically because of the apparent motion (figure 3b). Nonetheless, a simple horizontal motion is not the final percept described by observers. A vertical correction of this particular kind of apparent motion is applied to the dot trajectories, but not fast enough (Pack and Born 2001; Yazdanbakhsh and Gori 2008) . The competition between the vertical motion of the dot matrix and the apparent motion of the single dots is solved by a perceptual compromise: a diagonal motion of dots (figure 3c). The illusion could arise within the visual cortex, owing to the interplay between small receptive fields in the early visual cortex and larger receptive fields higher up in the visual hierarchy. It is noteworthy that the global motion will be solved only by larger receptive fields in higher visual cortical areas (Grossberg and Mingolla 1993) , and this takes time. One can also argue that the diagonal motion correction arises from a top^down influence by higher cognitive processes, originating outside the visual cortex. This hypothesis, however, seems unlikely considering the high speed of the stimulus.
In support of this hypothesis we present the following figures and movies. Figure 4 and the corresponding movie 3 show that the illusion breaks down if the horizontal distance between the dots is increased and becomes larger than the vertical distances between the rows. This is strong proof that the apparent horizontal motion plays a major role in the misperception of dot trajectories.
Movie 4 makes a similar point and shows how the illusion breaks down if the speed is not sufficient to produce fusion between the rows (necessary for any apparent motion). Finally, movie 5 presents a superimposed window on the moving matrix, showing the isolation of the illusory horizontal motion by reducing dramatically its vertical component (the window can be removed at will with the buttons to the right). In conclusion, we have presented a new motion illusion characterised by misperception of dot trajectories, and we propose an explanation of it as a perceptual compromise between veridical motion and a new kind of apparent motion. Our hypothesis is supported by several demonstrations attempting to link causally the competition between veridical and apparent motion resulting in the final illusory percept.
